Searching PAJ 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2000-096220 
(43)Date of publication of application : 04.04.2000 



(51)lnt.CI. 



C23C 14/34 
B22F 3/15 
C22C 19/07 



(21 Application number : 1 0-265587 (71 Applicant : HITACHI METALS LTD 



(54) COBALT-CHROMIUM SPUTTERING TARGET AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a Co-Cr alloy sputtering target for forming high 
strength non-magnetic amorphous films and microcrystalline films, and a method for 
manufacturing the same. 

SOLUTION: This target has a composition composed mainly of Co and containing Cr 
as an essential component. Moreover, a Co-Cr phase (o-phase) and a phase of an 
intermetallic compound consisting of Co and an element selected from the group IVa 
and Va elements are present in the structure. Further, the maximum diameter of an 
inscribed circle in contact with the phase boundary in a microstructure is regulated 
substantially to £10 urn. By this method, the target having high coercive force not lower 
than 400 MPa can be obtained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which an invention belongs] This invention relates to a target for 
sputtering used when starting the target for sputtering, especially forming a Co-Cr-M 
(M=4a group element, 5a group element) film on a magnetic disk, and a manufacturing 
method for the same. 
[0002] 

[Description of the Prior Art] In order that a magnetic recording material may plan high 
density, large scale, and rapid access, technical innovation is performed, and various 
research and development are done also to the magnetic disk used as an external 
storage of a personal computer. The field inner magnet mind recording method which 
makes a magnetic disk magnetize at a level with a disc face, and records a signal is 
adopted now, The structure which formed Cr in the foundation layer in order to carry out 
orientation of the c axis which is an easy axis of the CoCr alloy layer which takes hep 
structure into a field, and laminated on it CoCr alloys which are recording layers, such 
as CoCrTa and CoCrTaPt, is in use. Although improvement by presentation 
development of a recording layer was conventionally performed for improvement in 
storage density, these days, the method of controlling the crystallinity of a recording 
layer by improvement of a foundation layer is examined and put in practical use. 
[0003]For example, it is considered as the structure where the foundation layer was 
inserted into the layer of hep structure in the layer of bec structure at JP,1 0-791 13,A, 
and it is indicated that the magnetic recording medium which has high storage density 
and S/N ratio by using the layer of hep structure as the Go alloy which does 30-40 atom 
% content of Cr is obtained. A foundation layer is used as the multilayer ground formed 
from two or more foundation layers at JP,1 0-7431 3,A, It is indicated that the magnetic 
recording medium which has high storage density and a high S/N ratio by using at least 
one layer as the material which contains Co, is amorphous nonmagnetic or serves as 
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micro crystallite before long is obtained. 

[0004]As mentioned above, these days, an amorphous film and a microcrystal film 
nonmagnetic as a foundation layer of a magnetic disk are used, and especially 
compared with a recording layer, there are many Cr contents and it is in the tendency 
for the CoCr system alloy used as nonmagnetic to be used. Usually, the magnetic disk 
is manufactured by direct-current magnetron sputtering method, and when forming an 
alloy film, it is formed using the alloy target of a desired presentation. The above- 
mentioned CoCr system alloy target is manufactured by the dissolution casting process. 

[0005] 

[Problem(s) to be Solved by the lnvention]Generally the presentation which is easy to 
obtain an amorphous film and a microcrystal film is a presentation near an eutectic 
point, When the target of such an alloy is manufactured according to a dissolution 
casting process, under the influence of the temperature distribution of a mold, etc., 
since coagulation speed changes with places, it becomes an organization which 
consists of a primary phase part and a eutectic crystal part typically, and, moreover, 
becomes a homogeneous low organization. In the case of a CoCr system alloy with 
many Cr contents which serve as a base material of an amorphous film nonmagnetic in 
****, or a microcrystal film especially, sufficient intensity is not obtained for the cast 
structure where the case where a weak CoCr phase (sigma phase) constitutes some 
organizations is uneven many moreover. 

[0006]ln order especially to raise the productive efficiency of a magnetic disk these 
days, it is in the tendency to perform high-speed weld slag, and a crack occurs during 
weld slag and the above-mentioned CoCr system alloy target has become the cause of 
reducing the productivity of a magnetic disk substantially. It is thought that a crack of the 
target produced during such weld slag is produced since internal stress occurs by the 
target fixed to the device being heated by weld slag, and expanding thermally and 
intensity of a target cannot bear this stress. And about the method of solving the 
problem of the crack in an above-mentioned CoCr system alloy target, the actual 
condition is not yet indicated. The purpose of this invention is to provide the 
nonmagnetic amorphous film and the target for CoCr system alloy sputtering for 
microcrystal film formation which have high intensity, and its manufacturing method in 
view of the above problem. 
[0007] 

[Means for Solving the Problem]lt found out a cause of a crack of the above-mentioned 
target having this invention person in a big and rough embrittlement phase which exists 
in a target organization unevenly, as a result of examining an above-mentioned problem 
wholeheartedly, and a crack spreading with this big and rough phase, and resulting in a 
crack. And even if it was an organization where a vulnerable sigma phase exists like 
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said CoCr system alloy target, by improving and carrying out minuteness making of the 
homogeneity of an organization, it found out that large improving strength was realized 
and this invention was reached. 

[0008]That is, it is a CoCr system sputtering target which this invention makes Co a 
subject and contains Cr as indispensable and in which a CoCr phase (sigma phase) 
exists during an organization, and is a CoCr system alloy sputtering target, wherein anti- 
**** is 400 or more MPa. 

[0009]A concrete organization of a target of this invention substantially as an 
organization of a target A CoCr phase (sigma phase), An intermetallic compound phase 
which consists of an element chosen from Co, 4a group element, and 5a group element 
exists, and a target which has high anti-**** can be obtained by an overall diameter of 
an inscribed circle which touches a boundary of a phase in a microstructure being 10 
micrometers or less substantially. 

[0010]As for a presentation of a target of this invention, it is preferred to fill 20<=x<=50 
and 2<=y<=20 with atomic % in an expression of relations expressed with Co 1Q0 x 

y Cr x M y (an M=4a group element, 5a group element). 

[001 1]a target of this invention - atomic % - Co 10Q x y Cr x M y ( an M=4a group element.) 

Pressure sintering of the powder which obtained it by carrying out the rapid solidification 
of the alloy which fills 20<=x<=50 and 2<=y<=20 in an expression of relations with 
which it is expressed with 5a group element can be carried out, and an overall diameter 
of an inscribed circle which touches a boundary of a phase can be obtained with a 
manufacturing method of this invention which obtains a microstructure of 10 
micrometers or less substantially. 
[0012] 

[Embodiment of the lnvention]ln the CoCr system target organization in which a 
vulnerable sigma phase exists, the important feature of this invention is providing the 
target which is not in the former called 400 or more MPa of anti-**** effective in the 
prevention from destructive. High anti-**** can be obtained by adjusting so that an 
organization specifically homogeneous [ each phase which constitutes targets including 
a CoCr phase (sigma phase) in this invention ], and detailed may be constituted. 
[0013]The high organization of anti-**** is an organization which set substantially to 10 
micrometers or less the overall diameter of the inscribed circle which touches the 
boundary of a phase, as shown, for example in the mimetic diagram of the 
microstructure of drawing 1 . The overall diameter of the inscribed circle measured in 
this organization can heighten anti-**** further by being preferably referred to as 5 
micrometers or less, the phase of each [ the alloy in which especially an organization 
mainly comprises an intermetallic compound phase ] — homogeneity — and detailed it 
needs - intensity can be raised by leaps and bounds by adjusting. 
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[0014]Especially 4a and 5a group element (V, Nb, Ta, Ti, Zr, Hf) that are specified by 
this invention can add a film micro-crystallite-izing or in order to make it become 
amorphous, to carry out minuteness making of the crystal grain of record film and to 
raise the magnetic-recording characteristic. According to this invention person's 
examination, since the CoCr alloy target containing these elements serves as an 
organization which comprised an intermetallic compound which mainly consists of a 
CoCr phase (sigma phase), and Co(es) and these elements, it turns into a very 
vulnerable target easily, especially in such an alloy target, the effect of this invention is 
remarkable and intensity can be raised by leaps and bounds because the overall 
diameter of the inscribed circle which touches the boundary of each phase shall be 10 
micrometers or less substantially. 

[0015]The reflection electron image of a scanning electron microscope (SEM) with easy 
discernment of the phase containing the element in which atomic weights differ can 
perform above-mentioned texture observation regulation. In the accuracy of the present 
scanning electron microscope, since discernment of the crystal grain in the unusual 
appearance and each Aiuchi by whom the diameter of maximum length is less than 1 
micrometer is difficult, the diameter of maximum length makes it each above-mentioned 
phase with the field which does not contain an unusual appearance of 1 micrometers or 
more. 

[0016]In this invention, magnetization of Co is reduced to indispensable Cr and Cr, and 
it prevents the magnetism of a ground film having an adverse effect on record film. In 
order to obtain especially an amorphous film, it is desirable to consider it as the 
presentation near an eutectic point, and it is preferred to fill 20<=x<=50 and 2<=y<=20 
in the expression of relations expressed with Co 100 x y Cr x M y (an M=4a group element, 

5a group element) by atomic %. It is because a film crystallizes, and also a film 
crystallizes also when it becomes ferromagnetism and a maximum is exceeded, so 
having specified the composition range to this appearance will degrade the magnetic 
properties of a recording layer if less than the minimum of a stipulated range. Naturally 
the element which makes the additional characteristic required of ground films, such as 
micro-crystallite-izing or an effect made to make it amorphous, improve can also add 
elements other than the above-mentioned M. 

[0017]The target of this invention mentioned above can be obtained, for example by the 
following methods. First, more than a kind is contained at least among the elements 
chosen from 4a fellows and 5a fellows, using Cr as indispensable by making into a 
subject Co mentioned above, The molten metal which has the presentation which may 
reveal CoCr (sigma phase) in an equilibrium situation is made into the end of rapidly 
solidified powder by rapid solidification processings, such as gas atomization, rotating 
electrode atomization, centrifugal atomization, and also a melt dropping method. The 
powder obtained by the rapid solidification method serves as an organization which has 
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a very detailed precipitation phase, and there is an effect to which minuteness making 
of the sintered compact organization is carried out. 

[0018]As for the atmosphere at the time of gas atomization, although Ar, nitrogen, and 
air which are usually inactive gas are used, it is preferred to use especially Ar. This is 
because a nitride is formed in the nozzle part which makes a molten metal blow off and 
a nozzle may blockade, when nitrogen is used, and is because the membraneous 
quality of the thin film which in addition to said Reason the powder surface oxidizes, and 
a degree of sintering falls, and is further formed using this target deteriorates when air is 
used. The sieve of 32 or more (495 micrometers or less) meshes performs a 
classification for the powder obtained by gas atomization preferably. 
[0019]The powder in which this [ particle diameter's ] is large has a slow coagulation 
speed, and it is because the precipitation phase of a sintered compact organization will 
become the cause of becoming big and rough and reducing the mechanical strength of 
a target if the powder obtained by the above-mentioned rapid solidification is sintered as 
it is, since a big and rough precipitation phase exists in a powdered organization. 
Therefore, it is preferred to perform a classification, in order that a cooling rate may 
choose the powder which has a detailed compound phase quick enough. The powder 
produced by making it above comprises powder which has the organization where the 
detailed intermetallic compound deposited in the matrix which makes Co a subject, and 
there is an effect to which homogeneous minuteness making of the sintered compact 
organization is carried out. 

[0020]Pressure sintering is performed for the after alloy powder obtained by the above- 
mentioned method by methods, such as extrusion between HIP (hot isostatic press), a 
hotpress, and heat. The temperature at the time of pressure sintering has the preferred 
range of 700-1300 **. It is because diffusion is not enough below 700 **, so it is easy to 
produce a defect in a sintered compact, powder dissolves above 1300 ** and this is 
accompanied by danger. If temperature is highly set up also in an above-mentioned 
temperature requirement, a sintered compact organization may become big and rough, 
and it may separate from the stipulated range of above-mentioned this invention, and 
anti-chip box intensity may fall. Therefore, as for setting out of sintering temperature, it 
is preferred to carry out checking correlation with an organization within the limits of 
above-mentioned. The pressure at the time of pressure sintering is 20 or more MPa 
preferably, and is 50 or more MPa still more preferably. When the pressure at the time 
of pressure sintering is low, a defect may be produced in a sintered compact and it may 
become causes, such as abnormal discharge under weld slag. 
[0021] 

[Example]The after alloy powder of the presentation of sample No.1 shown in Table 1 in 
Ar gas atmosphere with a gas atomizing method - 6 was produced. After classifying this 
powder in 60 or less meshes, while the packing fraction filled up the HIP can made of 
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soft iron which is 133-mm30 mm in height in diameter and exhausted with the oil 
diffusion pump, it heated at 400 ** and deaeration closure was performed. 
[0022] 
Table 1] 
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[0023]Next, after it performed pressure sintering on the conditions shown in Table 1 with 
a HIP device and machining removed the HIP can, the specimen for X diffraction 
measurement, the specimen for microstructure observation, the target of 5 mm of 100- 
mm board thickness in diameter, and five three point bending transverse test pieces of 
5 mm x 5 mm of 50 mm of Sepang sections were extracted. The specimen for 
microstructure observation photoed the reflection electron image of SEM, after giving 
mirror polishing for the surface after rough grinding using the diamond abrasive grain. 
The specimen for X diffraction measurement performed electrolytic polishing further, 
and measured by making a polished surface into a measuring plane. Anti-**** measured 
by crosshead speed 10.5 mm/min by the three point bending examination using the 
above-mentioned sample. 

[0024]The X-ray diffraction pattern of the target of this invention became typically like 
the sample 1 shown in drawing 2 , and the diffraction peak presumed to be a CoCr 
phase (sigma phase) and a Co 2 Zr phase and the diffraction peak presumed to be a 

compound phase which cannot be identified were checked. The microstructure became 
typically like the microstructure of the sample 1 which shows drawing 3, Co and Cr were 
mainly detected from the black part in this drawing 3 from the result of EDX analysis, 
and Co and Zr were mainly detected from white parts, From the result of said X 
diffraction, it is presumed that they are a CoCr phase (sigma phase) and a Co 2 Zr 

phase, respectively. The overall diameter of the inscribed circle drawn on each phase 
became a homogeneous detailed organization substantially set to 10 micrometers or 
less about all the samples, and each anti-**** showed the value of 400 or more MPa. 
[0025]Next, when the appearance of the target after equipping with a target the sputter 
device which has magnetron cathode, carrying out the seal of approval of 2 kW of the 
supplied power by DC power supply and 5 hours' passing was checked, a crack was not 
looked at by the target of this invention as shown in Table 1 . 
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[0026](Comparative example) The alloy of sample No. 7 shown in Table 1 for 
comparison and 8 presentation is dissolved, From the steel ingot obtained by casting to 
the mold made from Fe with a 150-mm height [ in diameter ] of 150 mm, by machining 
The specimen for X diffraction measurement, The specimen for microstructure 
observation, the target of 5 mm of 100-mm board thickness in diameter, and the three 
point bending transverse test piece of 5 mm x 5 mm of 50 mm of Sepang sections were 
extracted, and the same evaluation as the above-mentioned example of this invention 
was performed. 

[0027]The X-ray diffraction pattern of the target of a comparative example becomes 
typically like the sample 7 shown in drawing 4 , Although the diffraction peak presumed 
to be a CoCr phase (sigma phase) and a Co 2 Zr phase like the target by this invention 

and the diffraction peak presumed to be a compound phase which cannot be identified 
were checked, Many big and rough portions with the overall diameter of greater than 25 
micrometers of the inscribed circle which touches the boundary of a phase like the 
sample 7 which a microstructure shows typically to drawing 5 were checked, and anti- 
**** was less than 250 MPa. Next, when the appearance of the target after equipping 
with a target the sputter device which has magnetron cathode, carrying out the seal of 
approval of 2 kW of the supplied power by DC power supply and 5 hours' passing was 
checked, the crack was checked in the target surface. 
[0028] 

[Effect of the Inventionjthe Co-Cr-(M) system which has high intensity according to this 
invention — since a sputtering target is obtained, it becomes indispensable art on stable 
manufacture of a magnetic disk. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Ciaim(s)] 

[Claim 1]A CoCr system alloy sputtering target, wherein it is a CoCr system sputtering 
target which makes Co a subject and contains Cr as indispensable and in which a CoCr 
phase (sigma phase) exists during an organization and anti-**** is 400 or more MPa. 
[Claim 2]An intermetallic compound phase which makes a subject substantially a CoCr 
phase (sigma phase) and an element chosen from Co, 4a group element, and 5a 
fellows exists during an organization, A CoCr system alloy sputtering target, wherein an 
overall diameter of an inscribed circle which touches a boundary of a phase in a 
microstructure is 10 micrometers or less substantially. 

[Claim 3]The CoCr system alloy sputtering target according to claim 1 or 2 filling 
20<=x<=50 and 2<=y<=20 with atomic % in an expression of relations expressed with 
C °100 x y Cr x M y ( an M=4a 9 rou P element, 5a group element). 

[Claim 4]atomic % - Co 10Q _ x _ y Cr x M (an M=4a group element.) A manufacturing 

method of a CoCr system target, wherein an overall diameter of an inscribed circle 
which carries out pressure sintering of the powder which obtained it by carrying out the 
rapid solidification of the molten metal which fills 20<=x<=50 and 2<=y<=20 in an 
expression of relations with which it is expressed with 5a group element, and touches a 
boundary of a phase adjusts to a microstructure of 10 micrometers or less substantially. 



[Translation done.] 
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